ABSTRACT. The Sieve of Eratosthenes has been recently extended by excluding the multiples of 2, 3, and 5 from the initial set, and finding the additive rules that give the positions of the multiples of the remaining primes. We generalize these results. For a given k we let the initial set S k consists of natural numbers relatively prime to the first k primes, and find the rules governing the positions of the multiples of the remaining elements.
INTRODUCTION.
One of several algorithms from the Greeks that, has survived the test of time, due to its simplicity and efficiency, is the Sieve of Eratosthenes. Given an initial set of positive integers S {2, 3, 4,...,N}, the prime numbers in S can be found iteratively by first crossing out all the multiples of 2 larger than 2 in S; then, in each subsequent step, the multiples of the smallest remaining number p not previously considered are crossed out. The process continues while p < N. It should be noted that only prime numbers are used to sieve, and that the multiples of any number p are p units apart.
The advent of computers and the electronic transmission of information, with encrypting and testing techniques based on large primes, explains the enormous attention that the prime numbers have received during the last twenty-five years. The search for efficient algorithms to generate large tables of primes have produced impressive results such as Benelloum [1] , Mairson [2], and Pritchard [3] . Several improvements have been made to the Sieve by reducing the size of the initial set and by avoiding some duplication in the removal process. In this paper, we will justify and generalize these simplifications of the Sieve, which may prove to be of particular interest in parallel processing.
The 
where the sum is taken, as in the sum of mk-tuples, over the i-th elements of the sets, < < m k.
(ii) The position of the first multiple of n to be sieved, i.e., n2, is given by Pos(n2) mkq(n+c)+Pos(c2). (iii) Let n and n be consecutive elements in Sk. Letting n n in (3. It is well known (see [5] ) that the arithmetic complexity of the Sieve of Eratosthenes is O(n log n). Even though this remains unchanged in the k-th extension, the reduction in calculations is substantial, as the next Lemma shows.
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LEMMA 9. The k-th extension of tile Sieve of Eratosthenes produces a -pTz0 reduction on the size of Su_, and a rk-::rk)% size reduction on S.
Proof. We know that (r)=(pk-1)(rk. 
That is, the reduction in size of S k with respect to Sk_ is ---z0.
From (3.6) we get [Ski --kllSk.,[, from this we readily see that ISKI "trk)'slrK and the conclusion follows. 8%  81%  TABLE 1 
